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Abstract

The 2002 Farm Act required USDA to implement marketing loans for the 2002-07
crops of dry peas, lentils, and small chickpeas. This provision led to expanded acreage
for dry peas and lentils, crops analyzed in this study. The analysis found that marketing
loans played a role in expansion for dry peas in 2003-05 and for lentils in 2003. For dry
peas and lentils, marketing loans contributed to acreage expansion in North Dakota and
Montana. Simulation model results suggest that marketing loans had negligible impacts
on world prices for dry peas and lentils in 2003-05. Impacts on U.S. exports were minor,
increasing by about 2 percent in 2003.
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Summary

The 2002 Farm Act extended the marketing loan program for the first time
to dry peas and lentils. The marketing loan program provides producers

with a minimum return for their crop, thereby reducing their market risk.
Since passage of the 2002 Act, acreage for dry peas and lentils has steadily
increased. This study investigates the role of marketing loans in that increase
and the implications for world prices and U.S. exports.

What Is the Issue?

With passage of the 2002 Farm Act, many observers believed that the protec-
tion against financial risk offered by marketing loans for dry peas and lentils
would lead to greater production of these legumes. If true, that development
would expand U.S. exports and lead to lower world prices. Key questions
posed in this study are:

* What share of acreage expansion for U.S. dry peas and lentils can be
attributed to marketing loans, as opposed to market forces?

* How did expected marketing loan benefits affect world prices and U.S.
exports of dry peas and lentils?

* Given the proximity of U.S. dry pea and lentil growing areas (North
Dakota and Montana) to Canada and the fact that Canada is the largest
U.S export market for pulse crops, what are the likely impacts on
Canadian pulse growers if U.S. exports rise significantly?

What Did the Study Find?

Effects on Acreage

Dry Peas—U.S. dry pea production started to increase in 2000, due to a
36-percent increase in planted acreage in North Dakota. This expansion

was largely attributed to an increase in the expected dry pea yield and to
lower costs of production. The 2002 Farm Act created further incentive to
expand production. Marketing loans have an impact on acreage whenever the
expected grower price is lower than the loan rate. The presence of marketing
loans in 2003 contributed to the expansion of dry pea acreage of one-third in
North Dakota and one-fifth in Montana, above and beyond any increase due
to market forces. In 2004 and 2005, the expected price and loan rate differ-
ential was considerably smaller, and marketing loan benefits provided only a
limited stimulus to dry pea acreage, with an effect only in North Dakota.

Lentils—In North Dakota and Montana, the presence of marketing loans had
an influence on 2003 expansion of lentil acreage similar to that for dry peas,
but loans played a minor role in 2004 and 2005 lentil expansion.

Effects on Prices

Dry Peas—Marketing loans for dry peas had a negligible impact on world
prices during 2003-2005, according to a simulation model adapted for this
study. Critical factors in determining this result include the small U.S.

share of world markets, the share of U.S. producer revenue attributable to
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marketing loans, and inelastic supply and demand elasticities. Model results
showed that marketing loans contributed to a reduction in the world price of
0.33-0.55 percent in 2003, depending on the demand price elasticity, and had
an even smaller impact in 2004 and 2005.

Lentils—The effect of marketing loans on the world price of lentils in 2003 was
likewise minimal, and was virtually zero for the 2004 and 2005 lentil crops.

Effects on Exports

Dry Peas—Marketing loans have had a minor impact on the volume of U.S.
exports of dry peas, increasing exports by at most 1.8 percent in the 2003
crop year, with a smaller estimated impact in 2004 and 2005.

Lentil—Marketing loans for lentils are estimated to have led to an increase of
2.2 percent in exports in 2003, with no impacts found for 2004 and 2005.

Effects on Trade with Canada

U.S. dry pea and lentil exports to Canada have increased substantially since
2003. However, these increases were largely attributed to factors other than
U.S. marketing loans (such as the stronger Canadian dollar). The direct
impact of U.S. marketing loans on Canadian imports of U.S. dry peas and
lentils has been negligible.

Long-Term Trade Effects

The study’s assessment of future effects of marketing loans on the U.S. dry
pea and lentil industry is dependent on certain conditions:

Dry Peas—Growth of the U.S. dry pea trade will depend on whether sustain-
able feed markets can be developed in the United States to absorb the addi-
tional production. Any increase in feed markets, in turn, will depend on a
consistent supply of dry peas for use as feed. Until a larger domestic market
for dry peas is assured, the dry pea industry will continue to rely on export
markets to sell any production growth induced by marketing loans.

Lentils—While lentils are used primarily for human food, conditions similar
to those for dry peas apply to the development of a larger domestic market.

How Was the Study Conducted?

This analysis is based on an acreage response model, which treats the acreage
response for dry peas and lentils, along with spring wheat, durum wheat,
barley, and other minor field crops, as a system of acreage allocation deci-
sions. The model consists of four acreage share equations for dry peas,
lentils, spring wheat (including durum), and barley, which are estimated
using pooled time-series (1997-2005) and cross-sectional (four States) data.
Expected net returns include a nitrogen credit generated by dry peas and
lentils (nitrogen-fixing), used in a rotation with grains.

Estimated impacts of marketing loans for dry peas and lentils on world prices
are based on an adaptation of a simulation model. U.S. supply elasticities and
shares of revenues from marketing loan benefits are taken directly from the
acreage response analysis. The simulation model is cast in an ex ante context
with and without the policy change, based on the expected grower price and
expected marketing loan benefits.

iv
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Introduction

The 2002 Farm Act required the U.S. Department of Agriculture (USDA),
for the first time, to implement marketing loans for dry peas, lentils, and
small chickpeas—three pulse crops grown in the United States—for the
2002-07 crops.! The Marketing Loan Program sets the Loan Rate, a fixed
return for the crops, and guarantees it to the grower even if the market price
falls below it. This protection against downside price risk could potentially
lead to expanded acreage for these crops, particularly when expected market
prices fall below the loan rates. In 2000 and 2001, U.S. plantings of dry peas
and lentils were around 200,000 acres for each. Since then, acreage planted to
these crops has shown a steady upward trend, reaching nearly 1 million acres
for dry peas and over 400,000 acres for lentils in 2006. Acreage decreased in
2007, to about 880,000 acres for dry peas and 305,000 for lentils, still consid-
erably higher than in 2000 (fig. 1).

Although the pulse crop marketing loan program may have little signifi-
cance for overall U.S. farm policy, it is important to producers of pulse
crops in the United States, as well as of interest to competing producers in
Canada. If domestic markets do not absorb the expanded production, U.S.
exports of dry peas and lentils could increase and world prices could fall.
This possibility is being closely watched by Canadian pulse growers and
shippers, since large increases in U.S. pea and lentil shipments could chip
away at Canada’s status as a world leader in pulse exports.

The purpose of this study is twofold: (1) to investigate the role of
marketing loans on supply increases of U.S. dry peas and lentils, and (2)
to gauge trade implications of the marketing loans in terms of their impact
on world prices and U.S. exports. For this analysis, the authors developed
two models:

Figure 1

U.S. planted acreage for dry peas and lentils: 1990-2007"
1,000 acres

1,000

8007
600

4007

Lentils
200

0

T T
1990 92 94 96 98 2000 02 04 06

"Excludes chickpeas.

Sources: USDA, National Agricultural Statistics Service, Field Crops
and Crop Production Annual.

1

Tn North American agriculture, the
term “pulse crop”” commonly refers to
dry (mature) peas, lentils, dry beans,
and chickpeas (garbanzo beans) used
as food or feed crops (with “food”
referring to human use and “feed” to
animal use) (Lucier and Jerardo, 2002).
Although small chickpeas are covered
by marketing loans, that crop is not
within the focus of this report.
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* A supply response model for dry peas and lentils, which separates out the
impacts of the marketing loans on the production of those commodities
from the impacts of market forces.

* A policy simulation model, adapted from a model by Sumner (2005)
that incorporates the share of expected farm returns from marketing loan
benefits vs. those from market revenues, along with supply elasticities
and other key parameters, to estimate the impacts of the marketing loans
on world prices. Additional production induced by the marketing loans is
used to estimate the impact on U.S. exports.

2
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The Dry Pea and Lentil Industry:
United States vs. Canada

This section briefly discusses market developments in the dry pea and lentil
industry in the United States in terms of their supply, demand, and factors
that affect net returns. The development of the dry pea industry in Canada
is also discussed to provide insights into the prospects of developing feed
markets for dry peas in the United States.

U.S. Production of Dry Peas and Lentils

The U.S. dry pea crop consists mainly of green and yellow peas, with the
former more common and the latter expanding rapidly. In the 2004/05
marketing year, which began on July 1, 2004, green peas accounted for 75
percent of all dry pea production, and yellow peas accounted for 20 percent
(with other pea varieties accounting for the rest). Dry peas are destined for
both food (the term for human use) and a small feed market, while lentils are
destined largely for the food market. Until 2007 for dry peas and 2006 for
lentils, acreage planted to these pulse crops expanded in the United States. In
2006, U.S. planted acreage reached 925,500 acres for dry peas and 429,000
acres for lentils, compared with 308,700 and 226,000 acres in 2002 (USDA,
2004; USDA, Nov. 9, 2006).2 U.S. production in 2006 reached 13.2 million
hundredweight (cwt) for dry peas and 3.2 million for lentils.

Traditionally, dry pea and lentil production was concentrated within a 90-mile
radius of Pullman, Washington—an area called the Palouse that also encom-
passes portions of nearby Idaho and Oregon. Pea and lentil growers in the
Palouse are able to produce and pack a large percentage of top-grade product
that commands a premium price, a fact that—along with the strength of the
dollar—sometimes placed exports of U.S. dry peas and lentils at a disad-
vantage before the 2002 farm legislation. The Marketing Loan Program has
served as an income support, providing growers with incentives to expand
dry pea and lentil acreage, particularly when market prices fall below the loan
rate. The lower priced product grown in the upper Midwest (mainly in North
Dakota and Montana) has largely moved into export markets for use as both
human food and animal feed. Meanwhile, growers in the better quality, higher
cost Palouse area appear to be still responding to market signals from the
human food market and have yet to expand their production area.

U.S. dry pea production started to increase in 2000, due to a 36-percent
increase in planted acreage in North Dakota. This expansion was largely
attributed to an increase in the expected dry pea yield and to lower costs of
production. The 2002 Farm Act created further incentive to expand produc-
tion. After its passage, most of the increased production of dry peas was
attributed to higher acreage, thought to have been largely triggered by the
Marketing Loan Program established by the act (World Perspectives, Inc.).

Acreage expansion for dry peas was particularly dramatic in North Dakota
and Montana for the 2004 and 2005 crops, but it slowed down in 2006

(fig. 2).3 In addition to the price protection offered by the Marketing Loan
Program, higher expected yield, lower costs of production, and the benefits of
dry peas as a rotation crop contributed to higher expected returns for dry peas

3

The use of 2002 as the reference
year is due to the fact that the 2002
Farm Act was not signed into law until
mid-May of that year—too late to
have an impact on farmers’ planting
decisions (Lin and Dismukes). While
many producers may have perceived
the likelihood of having the Marketing
Loan Program for pulse crops included
in the farm legislation, few knew with
certainty what the loan rate would be at
planting decision time for the 2002 dry
pea and lentil crops.

3Most of the growth in North Dakota

reportedly was in yellow peas, which
are easier to grow and higher yield-
ing. As a result, yellow peas were the
choice for most new growers. Lower
expected yield for dry peas, and a
greater increase in the expected farm
price for spring wheat than for dry
peas, contributed to the slowdown in
dry pea acreage expansion in 2006.
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Figure 2

Planted area for dry peas in North Dakota, Montana, Idaho,
and Washington: 1997-2007"
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300 Washington
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100

0
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1997 99 2001 03 05 07
"Excludes chickpeas.

Sources: USDA, National Agricultural Statistics Service, Field Crops
and Crop Production Annual.

than for spring wheat—the major alternative crop for dry pea farmers—in
North Dakota and Montana than in the western region. As a result, the bulk
of production growth in recent years came from expanded acreage in North
Dakota and, to a much lesser degree, Montana.

Acreage planted to dry peas has remained largely flat over the last decade in
Washington and Idaho, the traditional growing States. In 1997, Washington
and Idaho were the first- and second-largest producing States; however,

in 2006 they were dwarfed by North Dakota and Montana production.
Relatively higher costs of production in Washington and Idaho contributed
to lower net returns for dry peas than for competing crops like spring wheat.
In addition, wheat yields are much higher in the Pacific Northwest relative to
pulses than in North Dakota and Montana.

U.S. lentil production expanded rapidly in 2004, increasing from 2.4 million
hundredweight (cwt) in 2003 to 4.2 million cwt in 2004 and 5.2 million in
2006 (USDA, Nov. 9, 2006). The pace of expansion for lentils, however, was
not as strong as for dry peas. During 2003-04, for example, while acreage
planted to U.S. lentils expanded by 40 percent (99,000 acres), acreage for
dry peas expanded by 57 percent (192,500 acres). The lower cost of growing
lentils in North Dakota and Montana, relative to Idaho and Washington, also
contributed to the acreage expansion in the former two States after 2001 (fig.
3). The spike in seeded area for lentils in Montana reportedly came from a
small number of large growers.

U.S. dry pea yields fluctuated between 13 and 24 cwt per acre over the

last 15 years (through 2007), with no upward or downward trend. During
2000-2006, while dry pea yields in Idaho were either comparable with or
below the national average, yields in North Dakota were mostly higher.
Relatively high yields in North Dakota probably contributed to the expan-
sion in planted acreage there. Similarly, U.S. lentil yields exhibited no trend
during 1992-2006.

4
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Figure 3
Planted area for lentils in North Dakota, Montana, Idaho,
and Washington: 1997-2007
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Sources: USDA, National Agricultural Statistics Service, Field Crops
and Crop Production Annual.

During 2003-05, acreage planted to dry peas and lentils expanded rapidly

in North Dakota, reflecting that the expected net returns for these crops
exceeded those for spring and durum wheat, the major alternative crops for
the State’s pulse farmers. The expected net returns include market sales,
marketing loan benefits, and the extra value of reducing wheat yield losses
from the wheat-pulse rotation and nitrogen credit due to peas and lentils after
variable costs of production are subtracted (see box, “Benefits of Growing
Peas and Lentils as Rotation Crops”). For example, the expected net returns
averaged $62.20 (inflation-adjusted) per acre for dry peas in North Dakota in
2005, compared with $53.60 for spring and durum wheat.*

U.S. Trade in Dry Peas and Lentils

Since 2000, more than half of the lentils and about half of the dry peas
produced in the United States have been exported. The U.S. dry pea and
lentil industry has historically been geared toward the production of a
high-quality, food-grade (U.S. No. 1) product, a large portion of which is
purchased by the Federal Government for foreign food aid distribution under
programs such as PL-480. During the 2000-04 crop years, food aid accounted
for about half of U.S. dry pea exports and 70 percent of U.S. lentil exports
(Lucier and Jerardo, 2006; Skrypetz, Feb. 24, 2006). The remainder of the
dry pea and lentil crop was mostly sold domestically or exported privately
into a very competitive world market, where Canada is the leading supplier

The United States is a net exporter of dry peas and lentils. U.S. dry pea
imports have been small and stable, accounting for only 1.5 percent of the
world trade. U.S. dry pea exports, which were generally destined for food
markets, averaged 7.8 percent of the world trade during 2003-05 (table 1).
U.S. exports of dry peas (excluding chick peas) have been trending upward,
from 74,000 metric tons in 2000 to 395,000 metric tons in 2005/06. This
rising trend also applies to U.S. exports to Canada, which reached 53,000
metric tons in 2005/06, up from 6,000 metric tons in 2000. Canada is the
leading foreign market for U.S. dry peas, accounting for about 14 percent
of U.S. exports in 2005. Other export destinations include India, Kenya, the
Philippines, and Cuba.

5

4Peas and lentils as spring crops,
often grown as rotation crops with
grains, directly compete with spring
wheat (including durum) for cropland.
In Washington and Idaho, winter wheat
is double-cropped with peas and lentils,
leaving spring wheat as the main com-
peting crop. In Montana, winter wheat
does compete with spring wheat. Due to
a high correlation between winter wheat
and spring wheat prices, however, in-
cluding spring wheat in our analysis as
a major competing crop will capture the
essence of competition between wheat
and pulse crops in that State.
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Benefits of Growing Peas and Lentils

as Rotation Crops

Dry peas and lentils are good rotation crops with grains. According to
a crop yield response model developed by the Northern Great Plains
Research Laboratory, a USDA Agricultural Research Service (ARS)
facility at Mandan, North Dakota, a dry peas-wheat rotation in North
Dakota would average a wheat yield of 49.5 bushel per acre (bu/ac), up
from 45 bu/ac for continuous wheat operations, reducing yield losses by
about 10 percent. (These trial yields are larger than recent actual wheat
yields in North Dakota, mainly because they are obtained from good soil
under a controlled environment and best-management practices.) A major
benefit of rotating dry peas with grains is the interruption of pest cycles.
Soil-borne root rot in continuous cereal systems may cause yield losses
up to an average of 10 percent (Saskatchewan Agriculture and Food),
which is consistent with the USDA/ARS modeling result. The same yield-
enhancing effect applies to dry peas in other States, as well as to lentils in
major producing States, because lentils are an equally good rotation crop.

As legume crops, dry peas and lentils are capable of fixing the bulk of their
nitrogen requirements.! Total nitrogen fixed by field peas was estimated to
range from 155 to 175 pounds per acre per year in Missouri (Killpack and
Buchholz). Similarly, total nitrogen content fixed by Austrian winter peas
was estimated at 128 and 203 kg/ha in separate trials in Idaho (Mahler and
Auld). Almost all of the nitrogen fixed by dry peas goes directly into the
plant—56 percent of the total nitrogen fixed was contained in the seed, 37
percent in the stubble, and only 6-8 percent in the root system (Herdina
and Silsbury). Little fixed nitrogen is left in the soil for the following non-
legume crop in the rotation system, especially if the legume crop is cut
and removed from the field (Lindemann and Glover). Applying the 6-8
percent of the nitrogen fixed in the root system to the total fixed nitrogen,
as estimated in the previously mentioned studies, yields nitrogen for the
following crop of about 10.2-11.6 pounds per acre. This estimate is conser-
vative, because nitrogen in pulse crops’ stems and leaves, if incorporated
back into the soil, could also be available for the ensuing crop. The amount
of nitrogen left for other crops is often referred to as the “nitrogen credit”
attributable to dry peas and lentils.

'Farmers can obtain atmospheric nitrogen for their crops by growing inoculated legumes,
such as dry peas and lentils. Inoculation of legumes means the introduction of legume bac-
teria into the soil to enable the plants to fix atmospheric nitrogen, that is, to change it into
usable form. The inoculating process consists of mixing legume seeds with the correct strain
of bacteria before the seeds are planted. Soon after the legumes begin to grow, the legume
bacteria invade the root hairs. The legumes form growths on the roots called nodules. The
bacteria live in these nodules and do their beneficial work (Erdman).

U.S. lentil exports also have been trending upward, from 75,000 metric tons
in 2000/2001 (July to June) to 159,000 metric tons in 2005/06. Imports of
lentils, mostly from India and Canada, have been low and variable, reaching
nearly 12,000 metric tons in 2005/06. U.S. lentil exports go mostly to
Europe, Africa, and the Americas, with Spain the largest importer (Skrypetz,
May 12, 2006). U.S. lentil trade with Canada has been relatively small.
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Table 1
Shares of U.S. and Canadian dry peas and lentils in the world market!

ltem United States Canada Rest of the world
Percent
Dry peas
Production 4.2 25.1 70.7
Export 7.8 50.5 41.7
Lentils
Production 5.0 25.6 69.5
Export 10.7 39.0 50.3

"Three-year average of 2003-05.
Source: United Nations Food and Agriculture Organization, FAOStat (11/07).

The feed market for dry peas and lentils is largely undeveloped in the United
States. While dry peas were grown for food use in the Pacific Northwest
areas, expanded production in North Dakota and Montana has been increas-
ingly used as a feed crop. Dry peas are an inexpensive but nutrient-dense
source of protein, essential amino acids, and carbohydrates, which makes
them an attractive ingredient for animal feed rations. Lentils are primarily
used as human food. To the extent that the expanded production is exported
because of the lack of an established domestic feed market, the marketing
loan program could have an impact on the world price, as was seen in recent
years. The timeline of growth in the feed market for dry peas in Canada thus
might offer insights into the prospects of developing feed markets for dry
peas in the United States.

Canadian Production
of Dry Peas and Lentils

Canadian dry pea production has increased more than sixfold since the early
1990s, reaching 1.4 million tons in 2002/03 and 3.1 million tons in 2005/06.
Production increased as producers diverted cropland from traditional grains,
such as durum wheat, in response to the relatively higher net returns from
dry peas (fig. 4). In 2004/05, pulse crops accounted for 8 percent of Canadian
grain, oilseed, and pulse production—up from 2 percent in 1991/92, with dry
peas accounting for most of the growth (Skrypetz, Feb. 3, 2006).

Canada’s share of world dry pea production rose from 11 percent in 1996-97
to 28 percent in 2004-05 and 2005-06. That growth stems largely from
industry efforts beginning in the early 1990s to develop Canada’s feed
markets (Skrypetz, Feb. 3, 2006). The growth in dry pea production has taken
place largely in Saskatchewan, which in 2005/06 accounted for 78 percent of
Canadian production, while Alberta and Manitoba accounted for 20 percent
and 2 percent, respectively. These Prairie Provinces are located directly north
of the U.S. dry pea high-growth areas, North Dakota and Montana. Canada
produces several types of dry peas, with yellow peas accounting for about
two-thirds of production.

Canada exports all but 35 percent of its dry pea production. The largest
end-use in the domestic market is livestock feed, followed by seed and

food. Most of the increase in domestic use is due to feed use in the major
producing areas, especially for hogs, for whom dry peas are a good source of

7
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Figure 4

Canadian area planted to dry peas, lentils,
and durum wheat: 1991-2007
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*1 ha (hectare) = 10,000 square meters or 2.471 acres.

Source: Skrypetz, Stan. Dry Peas: Situation and Outlook and Lentils: Situation and Outlook,
Agriculture and Agri-Food Canada, 2007.

protein and energy. When protein quality and amino acids, such as lysine, are
considered in the dietary formulation for hogs, peas are very price competi-
tive. Dry peas usually displace soybean meal and high-energy grains and

can comprise from one-third to two-thirds of hog rations (Skrypetz, Feb.

3, 2006). A common feed product is a mixture of two-thirds ground peas

and one-third canola meal. But feed use of dry peas remains a niche use

in Canada, despite the fact that the area planted to dry peas has expanded
rapidly since the early 1990s, reaching nearly 1.5 million hectares in 2006
(fig. 4). This area is not considered large enough to ensure a sustainable
supply for feed use.

The Canadian experience suggests that exports will be key to continuing the
expansion of U.S. dry pea production for several more years. Feed markets
will be slow to develop until there are several million acres and the dry pea
industry proves it can deliver a consistent supply to feed mills. With the
potential for the United States to become an important competitor in the
world market, developing sustainable domestic feed markets will become
more critical for the Canadian dry pea industry.
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The U.S. Marketing Loan Program

The 2002 Farm Act required USDA to implement marketing loans for the first
time for the 2002-07 crops of dry peas, lentils, and small chickpeas. Under
the Commodity Credit Corporation (CCC) loan program, producers may
pledge all or part of their production of a commodity as collateral and, in turn,
receive a loan equal to the product of the loan rate per unit (e.g., cwt) and

the number of product units placed under loan. The loans are